This work was undertaken to investigate correlation between oxidative stress and initiation of pathogenesis of pregnancy induced hypertension (PIH). Fifty primigravidae in age group of 20-35 years and gestational age 28-42 weeks with PIH were taken as cases. Twenty healthy primigravidae with no medical and surgical complicatiions of pregnancy and with blood pressure ≤ 140/90 mm Hg served as controls. The cases were again subgrouped as severe preeclampsia (12 in number) and mild pre-eclampsia (38 in number). All of them were evaluated for serum malondialdehyde (MDA), Serum vitamin E and plasma vitamin C levels. The serum MDA levels were raised significantly in women with mild preeclampsia (P<0.01) and in women with severe preeclampsia (P<0.01) in comparison to normal primi gravida. The serum vitamin E levels were decreased in primi gravida with mild preeclampsia (p<0.1) and in primi with severe pre eclampsia (P<0.1) in comparison to normal primi gravida but the fall was not statistically significant. There was a significant fall (P < 0.05) in the vitamin C levels in primi with mild preeclampsia than in the normal primi. The vitamin C levels in severe preeclamptic patients were lower than the normal primi but the fall was not statistically significant (P = 0.10). The serum MDA and vitamin E showed a negative correlation in all the cases. The serum MDA and plasma vitamin C also showed a negative correlation in the control and study group. This observation suggests that in hypertensive disorders of pregnancy there is an imbalance between lipid peroxidation and antioxidant vitamin status because of oxidative stress. The decreased serum concentrations of the antioxidant vitamins supports the hypothesis that lipid peroxidation is an important causative factor in the pathogenesis of preeclampsia. The rise in antioxidants is probably to compensate the increased peroxide load in severe preeclampsia.
INTRODUCTION
Hypertensive disorders are the most common medical complications of pregnancy, with a reported incidence ranging between five to ten per cent (1). The incidence varies among different hospitals, regions and countries. In India the incidence of preeclampsia is reported to be 8-10 per cent of the pregnancies (2) . Hypertension in pregnancy strikes mostly the primigravidae after twentieth week of gestation and frequent occurences are seen near term. It contributes significantly to the cause of maternal and perinatal mortality and morbidity (3) . Uncontrolled lipid peroxidation is a key contributing factor to pathophysiologic condition of preeclampsia (4, 5, 6, 7) . It has also been hypothesized that reduction in the antioxidant activity may enhance endothelial cell oxidative damage but studies of various systems have produced conflicting results (6, 7, 8, 9, 10, 11, 12, 22, 28) . It has been suggested that uncontrolled lipid peroxidation may play a role in the etiology of the PIH.
room of the Department of Obstetrics and Gynaecology, S.C.B. Medical College, Hospital, Cuttack, were selected for the study. Primigravidae in the age group of 20-35 years with blood pressure > 140/90 mm Hg with oedema and proteinuria and within 28-42 weeks of gestation constituted the study group. The patients in the study group were further classified as :
(a) Primi with mild preeclampsia : with B.P. > 140/90-150/109 mm Hg and urinary protein > 0.3 gm/day.
(b) Primi with severe preeclampsia : with B.P. > 160/ 100 mm Hg and urinary protein > 3 gm/ day.
Age matched primigravidae with blood pressure < 140/90 mm Hg without oedema or proteinuria and within 28-42 weeks of gestation constituted the control group. All the women were of low socio-economic group.
About 7 ml of fasting venous blood sample was collected and the following parameters were estimated in the controls and cases. 
Statistical analysis
Student's t-test was employed for the statistical analyses of data to compare each group. The data was expressed as mean ± standard error. p-value less than 0.05 was taken as the significant value pearson's correlation coefficients were used to compare the correlations.
RESULTS
There was a rise in serum MDA level in primi gravidae with mild preeclampsia (4.9 ± 2.02 nmol/ml) and primi within severe preeclampsia (5.87 ± 1.64 n mol/ml) in comparison to normal primi (2.48 ± 1.47 n mol/ml), the rise being highly significant (P < 0.01) ( Table 2) . Although an increase in serum MDA level was seen in primi with severe preeclampsia (5.87 ± 1.64 n mol/ml) as compared to primi with mild preeclampsia (4.90 ± 2.02 n mol/ml) the rise was not statistically significant (p < 0.01) ( Table 2 ).
In our study the serum vitamin E level was found to be decreased in primi with mild preeclampsia (7.11 ± 2.57 mol/l) as compared to normal primigravidae (8.35 ± 3.54 mol/l) but the fall was not statistically significant (P < 0.10) ( Table 2 ).
The serum vitamin E level was decreased in primi with severe preeclampsia (7.73 ± 3.29 mol/l) when compared to normal primigravidae (8.35 ± 3.54 mol/ l), but the fall was not statistically significant (P < 0.10), as shown in Table 2 .
When we compared the serum vitamin E levels in patients with mild preeclampsia (7.11 ± 2.57 mol/l) with severe preeclamptic patients (7.73 ± 3.29 mol/ l) an increase was observed in the later group, but the increase was also not statistically significant (p > 0.10). The plasma vitamin C values as obtained in our study were (8.55 ± 3.74 mg/l) in normal primigravidae (6.68 ± 2.45 mg/l) in primi with mild preeclampsia and (6.93 ± 2.00 mg/l) in primi with severe preeclampsia (Table  2 ). There was a significant fall (p < 0.05) in vitamin C level in primi with mild preeclampsia in comparison to normal primigravidae. The vitamin C levels in the patients with severe preeclampsia were found to be more than the patients with mild preeclampsia but the difference was not statistically significant (P > 0.10) ( Table 2 ). However, the vitamin C levels in them were found to be lower than the normal primigravidae but the fall was not statistically significant (p = 0.10).
DISCUSSION
We have observed a significant rise (P < 0.01) in serum MDA levels in both the sub group of cases in comparison to the control group. An increase in lipid peroxidation in preeclamptic patients as compared with normotensive pregnant women was also observed by other workers (10, 17, 18) . The elevated plasma concentration of free radical oxidation product precede the development of preeclampsia. The lipid peroxides and free radicals may be important in pathogenesis of preeclampsia (7, 19) . But some studies have reported that there is no evidence of increased lipid peroxidation in PIH (20) .
Our study agrees with other workers (10, 11, 12, 21, 22) though the fall in vitamin E level in both the subgroups of cases as compared to the control was not significant. This suggests that there is an imbalance between the rise in lipid peroxidation and fall in the defensive antioxidant mechanism. Vitmain E is a free radical scavenger and exerts its antioxidant activity in lipid phase. However, vitamin E is consumed in exerting its action. Hence abnormal rise in lipid peroxides in preeclampsia could increase consumption of antioxidants resulting in decreased vitamin E levels. Another possibility is decreased absorption of vitamin E from the gut as a result of vasoconstriction in preeclampsia.
The serum vitamin E levels in patients with severe preeclampsia were found to be more in comparison to patients with mild preeclampsia though the rise was not significant (P > 0.10). Vitamin E is known to be mobilised from the tissues to the sites of oxidative stress (23) . This could indicate increasing oxidative stress with continuation of pregnancy in severe preeclampsia (24) which evokes the antioxidative response. The increase in vitamin E level in severe preeclampsia occur to counter the raised lipid peroxidation with the severity of the disease process. Our study agrees with other authors (6, 25, 28) who have shown an increase in serum vitamin E levels in pregnancy induced hypertension, in mild preeclampsia with HELLP syndrome and in severe preeclampsia.
There was a significant fall (p < 0.05) in vitamin C levels in primi with mild preeclampsia in comparison to normal primigrvidae but the fall in the levels of plasma vitamin C levels in patients with severe preeclampsia was not significant (P = 0.10) when compared with normal primi. Our study agrees well with the study of other workers (9, 10, 22, 28) . Reduced ascorbic acid, as a water soluble antioxidant was reported to function as the first-line anti-oxidant defence against free oxygen radicals present primarily in plasma (26) . In contrast, alpha tocopherol is a lipid soluble antioxidant that has the capacity to quench free oxygen radicals present primarily in lipid cell membrane (27) . When the capacity of ascorbic acid is exceeded, free radicals can then diffuse to cell membrane initiating lipid peroxidation (29) , the propagation of which can be inhibited by alpha tocopherol.
We had noted a marked increase in "Oxidative Stress" in preeclamptic patients as compared to normal pregnant women. This is evident from our observations regarding the ratios of mean values of MDA to vitamin E in normal primi (0.297), primi with mild preeclampsia (0.688), and primi with severe preeclampsia (0.795) and the ratios of mean values of MDA to vitamin C in normal primi gravidae (0.290), primi with mild preeclampsia (0.733), primi with severe preeclampsia (0.847). Our study correlates well with other workers (9) .
The increase in oxidative stress was further supported by the observation of a negative correlation between lipid peroxidation products (MDA) with antioxidants vitamin E and vitamin C.
From the above observations we conclude that with increase in severity of the disease the oxidative stress increases. Hence there is a definite correlation between oxidative stress and initiation of pathogenesis of PIH.
